Alternative splicing and developmental and hormonal regulation of porcine comparative gene identification-58 (CGI-58) mRNA.
The process of lipolysis is essential for regulating the catabolism of cellular fat stores. Therefore, knowledge of lipolysis contributes to improving porcine production, such as reducing back fat, enhancing lean meat, and controlling marbling. Comparative gene identification-58 (CGI-58) plays an important role in the multi-enzyme-mediated process of lipolysis. It was identified as the co-activator of adipose triglyceride lipase (ATGL), which performs the first step in breaking down triacylglycerol and generating diacylglycerol and NEFA. We cloned and sequenced the CGI-58 cDNA and deduced the AA sequences in 3 breeds of swine (Duroc, Berkshire, and Landrace). Homologies were found with the human, mouse, and chicken for the lipid droplet binding domain, the α/β hydrolase domain, and the lysophosphatidic acid acyltransferase (LPAAT) domain, which demonstrates conservation of CGI-58 across species. An alternatively spliced isoform with an exon 3 deletion was identified. Interestingly, this unique isoform contains the lipid droplet-binding domain but lacks the LPAAT domain due to an open reading frame (ORF) shift that creates a premature stop codon. Furthermore, porcine CGI-58 is expressed in multiple organs and tissues but is most predominant in adipose tissue. Porcine adipose and stromal-vascular (SV) cell fractionation reveals that CGI-58 and ATGL are highly expressed (P < 0.01) in mature adipocytes. The expressions of both CGI-58 and ATGL mRNA were found to increase (P < 0.05) at d 6 of SV cell culture, confirming their upregulation during adipogenesis and differentiation. Also, the results from in vitro cell culture showed that insulin decreased (P < 0.05) the expressions of both CGI-58 and ATGL in a dose-dependent manner. Overall, these results report the cDNA and AA sequences of porcine CGI-58 with identification of its unique alternatively spliced variant. The results of the study also reveal the developmental and hormonal regulation of porcine CGI-58 gene, which contributes to the understanding of the role of CGI-58 in lipid metabolism. These findings suggest that CGI-58 may be a new target for enhancing the quality of pork products as well as offering the potential of CGI-58 for human obesity treatment.